Insurers and employers are increasingly offering lifestyle and weight-loss coaching programs; however, few evaluations have examined their effectiveness. Our objectives were to determine whether level of program engagement was associated with differences in healthcare utilization and weight pre/post coaching. We conducted a retrospective evaluation of enrollees in an insurer-based telephonic health coaching program in Maryland (2013Maryland ( -2014. Our independent variables were program engagement benchmarks (≥3 and ≥6 sessions). Our dependent variables included change in outpatient and emergency department (ED) visits (more visits post program, fewer visits post, or no change pre-post) and associated costs (difference pre-post) using claims data. We calculated mean percent weight change from baseline. We used multivariate-adjusted linear and multinomial logistic regression, as appropriate, to examine the association between outcomes and engagement benchmarks. We included 225 enrollees with mean age 50.7 years, 81.3% women, and mean body mass index of 35.0 kg/m 2 . Most participants focused on weight management (75.6%) and improving general health (57.8%).
Introduction
Chronic conditions such as cardiovascular disease, type 2 diabetes, and obesity are the leading causes of death and disability in the U.S. (Anon., n.d.-a) . Approximately half of all U.S. adults have at least one chronic condition (Ward et al., 2014) , and having multiple chronic conditions accounts for approximately 71% of U.S. healthcare spending (Gerteis et al., 2014) . Modifying lifestyle behaviors like diet, exercise, and smoking can prevent the development or better manage these conditions in individuals already with disease.
U.S. insurers and employers are increasingly offering telephonebased health coaching programs to promote behavior change with the aim to prevent or better manage chronic disease (Murphy et al., 2010; Society for Human Resource Management, 2016) . While "health coaching" has been inconsistently defined in the literature, a recent systematic review has determined that health coaching refers to a patient-centered process based upon behavior change theories, including Social Cognitive Theory, Theory of Planned Behavior, Transtheoretical Model, Self-Determination Theory, Self-Perception Theory, and Motivational Enhancement, that is delivered by health professionals with diverse backgrounds (Wolever et al., 2013) . The actual coaching process includes patient-determined goals, incorporates self-discovery and active learning processes, encourages accountability for behaviors, and provides education within the context of a consistent, ongoing https://doi.org/10.1016/j.pmedr.2018.10.024 Received 21 June 2018; Received in revised form 11 September 2018; Accepted 25 October 2018 relationship (Wolever et al., 2013) . Coaches in these studies were typically trained in behavior change and communication skills. Prior systematic reviews have found that telephone-based coaching interventions can lead to positive behavior changes in study participants' physical activity, diet and smoking cessation (Eakin et al., 2007; Goode et al., 2012; Stead et al., 2013) . Some trials have used telephone coaching to successfully promote weight loss (Appel et al., 2011; Eakin et al., 2014) .
Little is known about how coaching programs perform when translated outside a clinical trial. One evaluation studied a governmentsponsored health coaching program in Australia, which led to improvements in weight, exercise, and diet at 6 months (O'Hara et al., 2012) . U.S. insurer-sponsored wellness coaching programs showed coaching's positive impacts on body mass index (BMI) and smoking cessation (Adams et al., 2013; Schmittdiel et al., 2017; Boccio et al., 2017) . A wellness coaching program in an insured population produced small weight losses (Tao et al., 2014) . Finally, an internet/telephonebased smoking cessation program showed 30-day quit rates of 21% (Zbikowski et al., 2008) . Given health coaching's popularity among insurers and employers (Murphy et al., 2010; Society for Human Resource Management, 2016) , more evaluations need to examine these programs' benefits and determine factors that promote participants' success.
Our first objective was to characterize participants' experience with an insurer-based telephonic health coaching program, particularly the area of focus for their coaching experience (e.g., weight loss). Given that patient engagement has been essential in improving health outcomes and reducing costs in healthcare settings (Krist et al., 2017) , our second objective was to examine whether individuals' program engagement influenced outcomes, specifically outpatient and emergency department (ED) utilization and costs, as well as weight change among those participants focusing on weight management. We hypothesized that participants that completed at least 6 coach calls would have reduced healthcare utilization and greater weight loss as compared to participants who did not meet this benchmark.
Methods

Description of health coaching program
In contrast to disease management that typically focuses on individuals with poorly controlled, high cost condition(s), the insurer, Johns Hopkins HealthCare (JHHC), offers health coaching to promote health behavior change among members who are at-risk for developing or with preexisting, well-managed chronic conditions (e.g., hypertension, prediabetes). The program is promoted to all beneficiaries through websites and newsletters. Members may self-refer or be referred by their clinician, community health worker, case manager, or health educator. The program is open to members and their dependents enrolled in the health plan aged 18 and older.
Coaches typically have monthly calls with members. The program's core involves monthly goal setting and an individualized "Action Plan." Motivational interviewing and behavior change strategies (e.g., goal setting, problem solving) are used to assist in the process of change. Motivational interviewing aims to activate patients' capacity for change, and promotes the following principles: express empathy through reflective listening; develop discrepancy between participants' goals and their current behavior; adjust to participant resistance rather than opposing it directly; and support self-efficacy and optimism (Miller, 2002) . Throughout the program, coaches use various assessments to evaluate a member's progress and health status. Coaches hold degrees in health-related fields, and all are certified wellness/health coaches through accredited organizations.
Study design & data sources
We conducted a retrospective evaluation of enrollees in JHHC's health coaching program during 2013-2014, which examined all health-coaching participants enrolled in the program during this twoyear period. The Johns Hopkins University School of Medicine Institutional Review Board approved this study.
We used data from three sources: health insurance enrollment and claims data, a participant database, and participants' Action Plans. The enrollment/claims data provided information on demographics and healthcare utilization/costs. The participant database contains information entered by coaches, which they use for documentation and tracking purposes. From this source, we obtained baseline weight and height, and final program weight (if available). An Action Plan (AP) document was generated by the coach after each session for the participant, where the plan discussed and goals set were recorded. We accessed an electronic repository where APs for participants were stored. We performed a content analysis of all available APs (n = 1127), which is a method to abstract information from text to create a dataset amenable for statistical analysis and research (Greenberg et al., 2003; Heuer et al., 2011; Gollust et al., 2012; Bloom et al., 2016) . We developed a coding scheme to abstract the following content: program goal(s), smoking status, and amount of desired weight loss. Data abstractors were trained on how to use the abstraction form (a nursing student and JHHC employee). A study team member (NR) reviewed their initial abstractions for accuracy and met with abstractors regularly to address questions and provide clarifications. If this study team member could not resolve an issue, it was brought to the entire study team for discussion and decision.
Independent variables
For our first objective of characterizing area of focus in the health coaching program, we used the AP data to determine the type and number of program goals. Program goals were categorized as weight management, nutrition (without a weight management focus), fitness (without weight management focus), smoking cessation, stress management, general health, or other.
For our second objective, the independent variables were program engagement benchmarks at ≥3 and ≥ 6 sessions. We determined the number of coaching encounters completed by the number of APs recorded for each beneficiary, which we dichotomized at two thresholds -≥3 sessions versus < 3 and ≥6 sessions versus < 6 -to explore whether different thresholds of engagement influenced outcomes. Typically, sessions occurred once a month, so these variables approximate ≥3 and ≥6 months, respectively.
Dependent variables
From the health insurance enrollment/claims data, we determined the dependent variables of change in outpatient and ED visits and their associated costs. For each participant, we examined outpatient and ED claims data from two periods: 6 months preceding coaching ("precoaching") and 6 months following coaching ("post-coaching"). We focused on outpatient and ED services, as we hypothesized that coaching may have an effect on service use in these settings -coaching might increase awareness of health issues and improve health that prompts increased outpatient and decreased ED service use. Most individuals did not use outpatient or ED services (median visits 0 (IQR 0-0) for both settings in all time periods). Therefore, rather than examining difference in visits pre-post coaching as a continuous variable, which would have an overabundance of zeros and both negative and positive values, we categorized participants as having 1) more visits post, 2) fewer visits post, or 3) no change pre-post. After determining the allowed costs the insurer paid, we calculated the difference in prepost coaching costs for both outpatient and ED services.
From the participant database, we determined our dependent variables of mean weight change and mean percent weight change among those with a stated weight management goal. If final program weight was missing, we used a baseline-observation-carried-forward (BOCF) approach to address the missing data. We also identified individuals as achieving a clinically significant weight loss if they achieved ≥3% and ≥5% losses using the BOCF approach (Jensen et al., 2014) . Finally, we also employed an approach limited to individuals who had a weight available at program end ("completers") to calculate weight change and percent weight change, as well as determine whether this change met their specified goal at baseline. The weight-loss goal was abstracted from APs, if available, by capturing the desired pounds to lose/target weight.
Covariates
From the enrollment file, we obtained demographics including gender and age at coaching start. From the claims, the participants' resource utilization band (RUB) (range 0 to 5) from the year of coaching start was produced using the Adjusted Clinical Groups software (Anon., n.d.-b) . RUB is a previously validated measure that reflects degree of morbidity (low [0] to high [5] ) by using 12 months of complete claims data. We determined baseline smoking status from the AP data.
Analyses
We limited analyses among participants who had baseline age, gender and RUB available (225 out of 231) (97.4% of all coaching participants), as we considered these attributes potential confounders that needed to be included in the adjusted analyses described below. We performed descriptive analyses of all variables. We determined the proportion of participants with each program goal and calculated the median number of program goals set. We determined the median number of coaching sessions completed, and proportion achieving the program engagement benchmarks of ≥3 sessions and ≥6 sessions completed.
We calculated the proportion of participants in each visit pre-post group (i.e., more visits post, fewer visits post, or no change pre-post). We used multivariate multinomial logistic regression to examine the association between visit pre-post groups and the program engagement benchmarks, adjusted for age, gender, RUB, and health plan. We calculated the mean difference in pre-post costs, then used linear regression to examine their association with the program engagement benchmarks, adjusted for age, gender, RUB, and health plan.
Among weight-management participants, we calculated mean weight change and percent weight change using both the BOCF and completers' approaches described previously. We determined the proportion of weight-management participants achieving a clinically significant weight loss and meeting their stated weight-loss goal. We used multivariate linear and logistic regression, as appropriate, to examine the association between the BOCF weight outcomes and program engagement benchmarks, adjusted for age, gender, RUB, and health plan. We did not conduct regression analyses with the completers' sample given its small size (n = 61), and instead used t-tests to compare weight change and percent weight change by program engagement benchmarks.
Results
Our analytic sample included 225 individuals participating in JHHC health coaching during 2013-2014-50.2% started in 2013 and 49.8% started in 2014. Table 1 provides demographic information for these individuals, who were predominantly middle-aged women.
Program goals
Overall, median number of program goals set was 2 (IQR 1-3). Most participants focused on weight management (75.6%), which typically included nutrition and fitness goals. Few individuals focused on nutrition (15.6%) or fitness (16.9%) without having a weight-management focus. Overall, 57.8% had a general health goal, 28.9% stress management, 7.6% smoking cessation, and 6.7% other (e.g., financial).
Program engagement
The median number of coaching sessions completed was 4.0 (IQR 3-6). Fig. 1 displays the number of individuals who completed sessions 1-6. Few individuals had > 6 sessions -56 had 7 sessions (25%), 41 had 8 sessions (18%), 25 had 9 sessions 9 (11%), and 5 had 10 sessions (2%). Overall, 77.8% completed ≥3 sessions and 36.4% completed ≥6 sessions. Table 1 compares the between-group baseline characteristics. There were no significant differences by the 3-session benchmark. However, individuals that completed ≥6 sessions were significantly older than those who did not (54.3 versus 48.6, respectively (p < 0.01)).
Outpatient services utilization and costs
Overall, 12.0% had more outpatient visits post, 10.7% had fewer visits post, and 77.3% had no change pre-post. Mean difference in prepost outpatient costs was +$27.46 (SD $790.01). In adjusted models, there were no significant differences in outpatient visit pre-post groups by the 3-session (reference group no change pre-post; more visits: RR 
Emergency department services utilization and costs
In our sample, 4.9% had more ED visits post, 5.3% had fewer visits post, and 89.8% had no change pre-post. Overall, mean difference in pre-post ED costs was −$24.98 (SD $1224.43). In adjusted models, there were no significant differences in the ED visit pre-post groups by the 3-session (reference group no change pre-post; more visits: RR 4.46, 95%CI 0.49-40.60, p = 0.18; fewer visits: RR 1.60, 95%CI 0.30-8.61, p = 0.58) or 6-session benchmarks (reference group no change prepost; more visits: RR 2.55, 95%CI 0.57-11.40, p = 0.22; fewer visits: RR 0.91, 95%CI 0.20-4.13, p = 0.90). Similarly, no significant differences existed in pre-post ED costs by the engagement benchmarks (3-session: β −$426.08, 95%CI −$946.53-$94.37, p = 0.11; 6-session: β −$218.44, 95%CI −$678.94-$242.06, p = 0.35).
Weight loss
Overall, 170 individuals stated a weight-management goal. Among this subgroup, mean age was 51.2 years (SD 11.7), 81.8% were women, and baseline BMI was 35.5 kg/m 2 (SD 8.4). With respect to morbidity risk, 3.5% had a RUB of 0-1, 60.6% had a band of 2-3, and 35.9% had a band of 4-5. Overall, 102 individuals set a weight-loss goal (mean −14.1% (SD 8.8)). Using the BOCF approach to address missing final weight (n = 109), the mean weight change was −4.1 kg (SD 6.8) and mean percent weight change was −2.1% (SD 5.1), while 22.4% achieved a ≥3% weight loss and 17.7% achieved a ≥5% loss. Table 2 displays the weight outcomes by program engagement benchmarks in adjusted models. Only participants that completed ≥6 sessions lost significantly more weight and were significantly more likely to achieve a clinically significant weight loss.
In completers' analyses among the subgroup with reported final weight values (n = 61), mean weight change was −5.8 kg (SD 7.5), mean percent weight change was −5.9% (SD 7.1), and 60.6% achieved their initial stated weight-loss goal. In this group, 89% met the 3-session and 67% met the 6-session benchmarks. There were no significant differences in mean percent weight change by the engagement benchmarks in bivariate analyses (3-session: −6.3% for meeting benchmark versus −3.2% for not (p = 0.17); 6-session: −6.5% for meeting benchmark versus −4.7% for not (p = 0.31)).
Discussion
Given the popularity of health coaching programs among U.S. health insurers and employers (Murphy et al., 2010; Society for Human Resource Management, 2016) , evaluations are critical to examine effectiveness and identify targets that might improve outcomes. Our results report the outcomes of an insurer-based coaching program, and are one of the few such studies that describe results outside the clinical trial setting. In contrast to telephone coaching in clinical trials which focus on one behavioral goal, coaching programs outside the trial setting may support multiple behaviors (O'Hara et al., 2012; Adams et al., 2013; Schmittdiel et al., 2017) . In our program, we found that most participants' primary goal was weight loss, although improving general health was another common goal. Stress management and smoking cessation were less commonly identified as the goal. Weight management has been a common focus for other coaching programs outside the trial setting (O'Hara et al., 2012; Schmittdiel et al., 2017; Tao et al., 2014) .
In clinical trials, telephone-delivered programs typically achieve weight losses of 5 kg at 6 months (Jensen et al., 2014) . A previous Health coaching occurred during 2013-2014 among beneficiaries of a Maryland-based health insurer. Abbreviations: BOCF -baseline observation carried forward approach to handle missing weight data. a Multivariate linear and logistic regression models, as appropriate, adjusted for age, gender, baseline body mass index, resource utilization band, and health plan. b 3-Session benchmark compares group that completed ≥3 sessions versus < 3; 6-session benchmark compares group that completed ≥6 sessions versus < 6.
coaching program evaluation found that participants achieved a 4.5% loss at 6 months (O'Hara et al., 2012) . A Kaiser Permanente coaching program among patients with diabetes found that the BMI trajectory was altered at 12 months after coaching as compared to a matched control group, which was consistent with weight loss (Schmittdiel et al., 2017) . Another insurer-based coaching program produced only 0.4 kg loss (Tao et al., 2014) . In our program, those individuals who focused on weight management achieved modest weight loss success (4.1 kg or 2.1% loss) using the conservative BOCF approach, and our completers' analysis results (5.8 kg or 5.9% loss) were similar to those achieved in trials and other programs. In contrast to these other coaching program evaluations, we explored whether program engagement alters weightloss outcomes. We found that the mean percent weight loss and likelihood of achieving a clinically significant weight loss were significantly greater among individuals completing ≥6 sessions. There was no significant benefit with the lower engagement benchmark of ≥3 sessions. In summary, health coaching programs can help participants achieve weight-loss success outside the clinical trial setting; however, our results suggest that promoting continued engagement by completing ≥6 sessions may be an important target for programs to achieve to increase likelihood of participant success. With respect to program engagement, individuals in our program typically completed between 3 and 6 sessions with their coach and over a third completed ≥6 sessions. In an Australian coaching program, 19.1% completed the 6-month program (O'Hara et al., 2012) . In the Kaiser Permanente coaching program, mean number of sessions completed was 1.8 (Schmittdiel et al., 2017) . Our results are consistent with others suggesting that retention and continued program engagement are challenges across health coaching programs. This challenge is not unique to health coaching, as popular commercial weight-loss programs also report difficulties with retention outside the clinical trial setting (Finley et al., 2006) . Overall, different strategies or additional resources may need to be dedicated to retention in these programs, particularly if insurers or government agencies aim to achieve significant weight loss within their populations as described above.
Our study examined changes in utilization and cost outcomes among coaching participants. In general, use of outpatient and ED services was low in our sample. We saw no substantial changes in utilization or costs for outpatient or ED services pre-post coaching, and no effect of program engagement on these outcomes. These results may have occurred for several reasons. First, most individuals in our sample had a low morbidity burden, which likely decreases the need for care, particularly in the outpatient setting. Second, participants may have infrequently sought out or required healthcare services during the periods examined. Third, participants may have received care in other settings not captured in our analyses (e.g., urgent care; hospitalizations). Additional evaluations are needed to examine whether health coaching has no effect on healthcare utilization and costs to confirm our findings.
It is noteworthy to discuss the data challenges that we and other evaluations of coaching programs have experienced, which contrasts from clinical trials. First, outcomes in these evaluations often rely upon participants' continued program engagement, creating a biased sample. Few participants complete assessments after they are no longer working with the program, whether they drop out or complete. As a result, missing data was a challenge for our study and has been reported by others (O'Hara et al., 2012; Schmittdiel et al., 2017) . We attempted to address this missingness with the conservative BOCF approach. Second, our evaluation and others have relied upon self-reported weight, which subject to bias (Rowland, 1990) , to determine weight loss. Future evaluations might consider pursuing data linkages to relevant electronic health records (EHR), as such access would provide 1) a more complete record of values to reduce data missingness, 2) measured weights rather than self-reported, and 3) values at time points after program end (e.g., 12-month follow up). Based on recent recommendations (IOM (Institute of Medicine), 2014), EHRs may now begin to include measures of diet and exercise that could be used for monitoring of other behavioral outcomes.
This evaluation has several limitations. First, we examined the prepost results of a health coaching program; therefore, unmeasured personal attributes, such motivation or self-efficacy, may confound our results as we cannot differentiate between their effects with that of the coaching program. We did not have access to the data to know the total number of individuals who were eligible for health coaching during this period, therefore, we could not determine what percentage of this population our sample represents. Comparing outcomes among health coaching participants and those who were eligible but did not participate (e.g., diagnosed obesity or cigarette smokers) would more clearly examine the benefits of health coaching. Second, most of our participants were women, which has also been reported in other evaluations of health coaching programs outside the trial setting (O'Hara et al., 2012; Schmittdiel et al., 2017) . Our program relied upon self-referral and referral from healthcare providers, which attracted few men to participate. Health coaching programs may need to design and evaluate different strategies to improve recruitment of men. Third, we did not have access to data to characterize race or socioeconomic status of our participants, which may influence health coaching outcomes particularly in regards to weight loss (West et al., 2008; Kahn et al., 1991) .
Conclusion
Weight management is the most popular focus for participants in an insurer-based health coaching program, and participating in these programs can achieve modest weight loss. In this study, weight-loss success was improved if participants completed at least 6 coaching sessions. This program did not appear to influence healthcare utilization or costs.
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